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　　Objective : The purpose of this study was to compare root canal irrigation effects 
judged the removal of debris and smear layer using a syringe, ultrasonic or laser method 
with distilled water (DW), sodium hypochlorite (NaOCl) and EDTA as root canal irrig-
ants. 
　　Materials and methods : Forty-five extracted human teeth were selected according 
to the criteria and used for this study. After preparing a conventional access cavity for 
each tooth, a #10 reamer was inserted into the root canal until the visible level reached 
the anatomical apical foramen, and then the working length was determined at the 
apical of 1 mm short of foramen. The canals were prepared using the #50 Ni-Ti rotary 
instruments. The teeth were randomly divided into 9 groups of 5 teeth each, and the 
canals were irrigated for 1 minute by syringe, ultrasonic and laser with DW, 10% NaOCl 
or 17% EDTA. After bisected, the residue of debris and smear layer on the specimens 
was observed by stereomicroscopy or scanning electron microscopy. Kruskal-Wallis 
rank test and Mann-Whitney U-test were used for statistical analyses, and a value of 
p＜0.05 was considered significant.
　　Results : For the removal of debris, ultrasonic method with all irrigants was 
significantly effective compared to a syringe method with DW at the area from the 
apical area to the root central part (p<0.05). Ultrasonic method with all irrigants was 
significantly effective compare to a syringe method with DW or EDTA at the area from 
root central part to coronal side (p<0.05). For the removal of smear layer, laser method 
with EDTA was significantly effective compare to a syringe method with DW at the 
central part of root. No significant differences among all irrigants were observed for the 
removal of smear layer at the apical and coronal side areas.
　　Conclusions : It was suggested that ultrasonic method with all irrigants was sig-
nificantly effective at all areas for the removal of debris, and laser method with EDTA 
was significantly effective for the removal of smear layer.
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　デブリスのスコアで有意差が認められたのは，
根尖部から根中央部で，シリンジで DW を使用
し た 場 合 と 比 較 し て， 超 音 波 で DW ま た は
EDTA を 使 用 し た 場 合， あ る い は 超 音 波 で






較して，超音波で DW，NaClO または EDTA を
使用した場合のスコアが低かった。
　２．スミヤー層の評価結果
　１）シリンジと DW または NaClO を使用した
場合では，どの部位でも多量に付着していて象牙





























DW 3.0 ± 1.0a,b 2.0 ± 0.7c
NaClO 2.2 ± 0.8 1.6 ± 0.5
EDTA 2.4 ± 0.5 2.0 ± 0.7d
超 音 波
DW 1.0 ± 0.0a 1.0 ± 0.0c,d
NaClO 1.2 ± 0.4b 1.0 ± 0.0c,d
EDTA 1.0 ± 0.0a 1.0 ± 0.0c,d
レーザー
DW 1.4 ± 0.5 1.2 ± 0.4 
NaClO 1.2 ± 0.4b 1.2 ± 0.4
EDTA 1.4 ± 0.5 1.2 ± 0.4
値は試料数５の平均と標準偏差を示す。a, b, c, d は有意差を示す。
( 22 )








































DW 3.0±0.0 3.0±0.0a 3.0±0.0
NaClO 3.0±0.0 3.0±0.0 3.0±0.0
EDTA 3.0±0.0 2.4±0.6 1.8±0.8
超 音 波
DW 3.0±0.0 2.8±0.4 3.0±0.0
NaClO 3.0±0.0 2.6±0.5 2.2±0.4
EDTA 3.0±0.0 1.8±0.4 1.8±0.4
レーザー
DW 3.0±0.0 3.0±0.0 3.0±0.0
NaClO 2.6±0.5 2.0±0.0 2.4±0.5
EDTA 1.4±0.5 1.0±0.0a 1.4±0.5
値は試料数５の平均と標準偏差を示す。a は有意差を示す。
( 23 )











































































































































































































浄 液 で 除 去 効 果 が 有 意 に 高 い 結 果 と な っ た
(p<0.05）。
　２．根尖部から根中央部までの部位でレーザー
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